Resident fishes and their seasonal use of a surf zone were characterized and identified in the Jaguaribe beach, located on the Island of Itamaracá, state of Pernambuco, northeastern Brazil. Monthly towings (March 2006 to February 2007 with a beach seine net (20 m long, 1.5 m high, 5 mm mesh size) in different moon phases and periods of the day (day and night) were conducted. A total of 6,407 specimens, 35 families and 90 species were recorded. Seven species were considered as annual residents (Anchoa tricolor, Anchoviella lepidentostole, Bairdiella ronchus, Larimus breviceps, Lycengraulis grossidens, Polydactylus virginicus and Pomadasys corvinaeformis), three resident throughout the dry season (Conodon nobilis, Lile piquitinga and Menticirrhus americanus) and two resident species in the rainy period (Cathorops spixii and Nicholsina usta). Among these 12 species, concerning their life cycle, three of them (A. tricolor, C. spixii and L. piquitinga ) showed only adult individuals, while B. ronchus, M. americanus and N. usta were the only species represented exclusively by juvenile in both seasons. The surf zone of Jaguaribe beach presents a considerable ecological importance as it encompasses a great diversity of fishes, including species considered rare for this ecosystem, as well as species which are resident annually or seasonally. The distribution pattern of species found in this study shows that the ichthyofauna of the surf zone in Jaguaribe beach is rich, mainly dominated by small-sized individuals including juveniles of several species, with the presence of some species most commonly found in neighboring environments, such as seagrass beds, estuaries and reefs. As an integrated component of interconnected environments in coastal areas of Pernambuco, and owing to its function in the life cycle of coastal fishes, the surf zone of Jaguartibe beach presents an apparently common ecological pattern for tropical sandy beaches. . americanus e N. usta foram as únicas representadas exclusivamente por jovens nas duas estações. A zona de arrebentação da Praia de Jaguaribe possui considerável importância ecológica, uma vez que engloba uma grande diversidade de peixes, incluindo espécies consideradas raras para este ecossistema, bem como espécies que são residentes anual ou sazonalmente. O padrão de distribuição das espécies registradas neste estudo demonstra que a ictiofauna da zona de arrebentação da praia de Jaguaribe é rica, dominada principalmente por indivíduos de pequeno tamanho, incluindo a fase juvenil de várias espécies, com a presença de algumas encontradas comumente em ambientes adjacentes, como banco de fanerógamas, estuários e recifes. Como um componente de ambientes interconectados em áreas costeiras de Pernambuco e por sua função no ciclo de vida de peixes costeiros, a zona de arrebentação da praia de Jaguaribe apresenta um padrão ecológico aparentemente comum em praias arenosas tropicais. Palavras-chave: ictiofauna, Itamaracá, praias arenosas, peixes juvenis. 
Introduction
Coastal zones are areas of ecological transition sites that enable a connection between terrestrial and marine ecosystems, through genetic and biomass exchanges, characterizing them as dynamic and biologically diverse environments (Robertson & Lenanton 1984 , Monteiro-Neto et al. 2008 . Sandy beaches can occur in any type of coast subject to the availability and sufficient volume of sediments to be deposited by the waves above the sea level (Veloso & Neves 2009 ). Many marine species, such as most of Haemulidae and the juveniles of Carangidae, use these sites for different purposes (e.g. breeding, feeding, for shelter and migration) at different stages of their development (Blaber 2002) .
Surf zones may be defined as dynamic environments, characterized by the turbulence and the high energy from waves, tides and currents motion (Romer 1990 ). They are considered as a part of the foreshore, which is the submerged portion of the beach profile, extending from the wave break line up to the lower border of the beach face. The kind of wave break depends on the declivity of the bottom and is produced by the destabilization of the waves originated with the reduction of depth (Veloso & Neves 2009) .
Studies on the ichthyofauna have demonstrated the presence of many species in surf zones, mainly in the juvenile stage, highlighting its importance for these species in this stage of life cycle (Robertson & Lenanton 1984 , Godefroid et al. 2001 . However, feeding and also shelter are another important use of the surf zone area by fishes (Blaber & Blaber 1980 , Lasiak 1984a , b, Whitfield 1996 . Fish species living in these places are represented by active planktivores, detritivores, piscivores, beach nesters and migrants from adjacent ecosystems (Moyle & Cech 2000) . The understanding of the trophic relationships between species, as well as the strategies, used to reduce mortality in early stages of their life cycle can be monitored by tracking the spatial and temporal variations of ichthyofauna in sandy environments (Pessanha & Araújo 2003 , Falcão et al. 2006 .
Despite the relevance of the recruitment of coastal fish, there are few studies on the composition of fish assemblages in surf zones, in comparison with other coastal habitats (Wilber et al. 2003) . And there is a lot of doubt about the factors that influence and control temporal variations of these assemblages in such areas (Clark et al. 1996) . In Brazilian waters, researches aimed to understand the ecological role of species that reside or temporarily inhabit this ecosystem. In northeastern Brazil, for example, it can be mentioned studies on the composition of the ichthyofauna of three sandy beaches of Maceió, Alagoas (Teixeira & Almeida 1998) and Jaguaribe Beach, Pernambuco (Lira & Teixeira 2008 . Nevertheless, there is no publication that compares the composition and temporal variation on the fish assemblage structure in the surf zone in relation to other coastal environments, distribution of their life stages, or identification of those that are residents. Actually, most of the coastal zone is heavily human populated (Beatley et al. 2002) and the surf zones hold an increasing encumbrance as the focal area of recreation and suffer pollution from nearby urban centers (Chant et al. 2008) . Determining the degree, to which surf-zone assemblages vary temporally, as well as the knowledge on the ichthyofauna in coastal areas and its use at any time, may serve as parameters for further observations and gathering of diagnoses about these sites. These information will help scientists better understand about the ecology and dynamics of the fauna, which can be critical to coastal and ocean management.
The present study aimed to characterize the ichthyofauna of the surf zone in Jaguaribe beach, Itamaracá-PE, analyzing the day and night parameters, as well as moon phases, and identifying the resident species and their seasonal use. Two manual trawling were made in day and night periods, totaling 8 trawling/month, each lasting about 10 minutes. Trawling was parallel to the coast and towards north, at depth inferior to 1.50 m, along a 25 m segment of beach strip (07° 43' 42.9" S, 034° 49' 32.1" W).
The specimens were fixed in 10% formalin and preserved in 70% ethanol. The taxonomic identification was based on Figueiredo (1977) , Figueiredo & Menezes (1978 , 2000 , , 1985 , Carpenter (2002a, b) , Araújo et al. (2004) and Marceniuk (2005) and the classification of families according to Nelson (2006) . The specimens were stored in the ichthyological collection at the Laboratory of Ichthyology, Department of Fisheries and Aquaculture, Federal Rural University of Pernambuco.
Rainy and dry seasons
Since the pluviometric distribution showed no well-defined pattern, the rainy season was considered as the months with rainfall exceeding 100 mm, being the remaining months regarded as dry season, according to the data obtained from Laboratório 
Data analysis
The abundance and frequency of occurrence for each fish species were based on the pooled samples from the two trawlings made in each collection, which were analyzed per period and tide, and later grouped for the analysis per month and season (dry and wet). The combined influence of tide and period of the day on data was evaluated per month and season. The Kolmogorov-Smirnov test (P<0.05) was used to verify data normality. For normally distributed data, it was used the One-Way ANOVA and the Fisher's post hoc test (P<0.05). When the data were not distributed normally, the nonparametric tests Mann-Whitney and Kruskal-Wallis (P <0.05) were used, employing the Statistica software (Statsoft 2008) .
The characterization of abundance and occurrence frequency of species was adapted from Garcia & Vieira (2001) . It was considered abundant, in a certain season, the species that had a percentage of individuals (PN%) higher than the ratio 100/S, where S is the number of species present in that season. The species that had an occurrence frequency (OF%) higher than 50% at that season were considered frequent. From this point, the species were classified and grouped according to their values of PN% and FO% in: (1) Abundant and frequent (AF) (PN% ≥ 100/S and FO% ≥ 50); (2) Abundant and little frequent (ALF) (PN% ≥ 100/S and FO% <50); (3) little abundant and frequent (LAF) (PN% < 100/S and FO% ≥ 50) and (4) little abundant and infrequent (LAI) (PN% <100 /S and FO% < 50).
The abundant and frequent species (AF) were considered resident. Those that were AF both in the rainy and in the dry seasons were treated as annual resident (AR). Those which were abundant and frequent (AF), in only one of the seasons were considered resident in the dry (RD) or in the rainy season (RR), accordingly.
For the analysis of life stages and Bray-Curtis similarity, the resident species were also selected. Two phases of life were considered: juvenile and adult. To determine the age limit for adult phase, scatter plots were made with the cut corresponding to 25% of the maximum size of the species (Vazzoler et al. 1999) , period at which the animal is presumably able to breed, therefore being considered an adult. Animals that were below this line were considered juvenile. The maximum size of each species (Lmax) was based on Figueiredo & Menezes (1978) , , 1985 and Carpenter (2002a, b) .
In the analysis of grouping between species, a matrix of BrayCurtis similarity was elaborated and the data of monthly abundance were transformed by the fourth root. The results were expressed as a dendrogram, using the grouping by unweighted arithmetic mean (UPGMA), employing the PRIMER statistical package version 4.0 (Primer-E 2000) .
Results
A total of 6,407 individuals were sampled belonging to 90 species and 35 families. The families, which are most representative in number of species, were Sciaenidae (10), Engraulidae, Haemulidae (9), Carangidae (8), Achiridae, Ariidae, Clupeidae, Gerreidae (4), and Cynoglossidae (3). These nine families represented about 62% of all species caught. The 15 most numerically abundant species amounted to almost 91% of total individuals. Figure 2 illustrates the classification of the fish species caught in the surf zone regarding their abundance and frequency in the rainy and dry seasons and year-round. Only A. tricolor, B. ronchus, L. breviceps and P. virginicus showed 100% occurrence (Table 1) . It is observed that the rarest and least abundant species correspond to nearly70% of the fish sampled.
Between dry and rainy seasons the total number of fish did not differ significantly (F = 1.39, p = 0.265). Regarding daytime and nighttime collections the total number of fish was significantly different (U = 11,500, p = 0.00048) in the annual analysis, as well as in the dry (F = 10.54, p = 0.012) and in the rainy season (U = 6,500, p = 0.02145), with the highest number of fish being found during the day in all cases analyzed. In the analysis that groups moon-day data a significant difference in the total number of fish was found (KW = 16.0337, p = 0.0011). Daytime showed a higher number of fish (5078) compared to night time (1329) in crescent and new moons. Regarding seasonality of all species analyzed, seven were annual residents (A. tricolor, A. lepidentostole, B. ronchus, L. breviceps, L. grossidens, P. virginicus and P. corvinaeformis) , three were resident probably only in the dry season (C. nobilis, L. piquitinga and M. Families ( (Table 2) .
The analysis of similarity between species originated two main groups separating the annual resident species (A) from the seasonal resident (B) ones, except for P. corvinaeformis, an annual resident, although it seems to have been gathered in the latter group for presenting a total abundance quite lower than that of annual resident species (Figure 3) .
The grouping of annual resident species (A) was subdivided into two subgroups: one with a regular (A1) and another with an irregular distribution in the seasons (A2). The subgroup with resident species with an irregular distribution has a subgroup (A3) formed by L. grossidens and P. virginicus, which, although being annual residents, presented their abundance peak during the dry season, while A. tricolor and L. breviceps (subgroup A4) did not show the same pattern (Figure 3) .
Within the other group (B), N. usta and C. spixiii (subgroup B1) were considered residents of the surf zone during the rainy season, whereas L. piquitinga, M. americanus, C. nobilis and P. corvinaeformis formed subgroup B2, containing only the dry season resident species, except for the annual resident P. corvinaeformis. The subgroup B3, included in the latter subgroup, encompasses L. piquitinga and M. americanus which were detached from subgroup B4 because they presented low number of individuals in the rainy season (Figure 3) . 
Species

Discussion
The number of families (35) and species found (90) was higher than the 15 families and 25 species found by Lira & Teixeira (2008) in this same beach. Although the same fishing gear was used in both studies (beach seine net), the differences between them seem to be related to divergences in net size and collecting period, both larger in our study. This research performed manual trawling and this is the best methodology when compared with trawling realized by motor boat, once the motor noise can drive off some individuals (Pereira et al. 2010) .
The occurrence of rare species is constant in surf zones (Veloso & Neves 2009 (Ferreira & Cava, 2001 ). However, the relative occurrence of reef fish species cited above were not discussed in this manuscript as these species were considered little abundant and infrequent (LAI). The exception was N. usta, because although it was rare, was classified as annual resident.
As most of the dominant species in the surf zone (Anchoviella lepidentostole, Anchoa tricolor, Bairdiella ronchus, Larimus breviceps, Lycengraulis grossidens) form shoals and have an annual occurrence, they seem to have contributed for the total number of individuals not having differed between the dry and rainy seasons. The number of individuals was higher during the day in both annual and seasonal analysis. During the day phytoplankton activity enables a greater supply of food thus attracting many consumer individuals. Being prominently shallow regions, surf zones concentrate an even greater amount of these microorganisms (Schlacher et al. 2008) . Fish species with nocturnal habits are generally predators (Helfman et al. 2009) , and are less abundant than low trophic level ones. Furthermore, many carnivorous or omnivorous species are planktivorous as juveniles (Helfman et al. 2009 ). Considering that the surf zone is dominated by juvenile or small individuals (Robertson & Lenaton 1984) , the highest total abundance for the ichthyofauna is indeed expected at daytime, independent of moon phase. Besides, fishes alter their behavior between periods by a vertical migratory activity, which bring them from near the bottom during the day into midwater at night (Beamish 1966) . Differences in fish fauna composition and abundance between periods of the day also have been attributed to foraging and predator avoidance strategies (Gibson et al. 1996 , Félix-Hackradt et al. 2010 . The ability to shoal and the role of dominant species in total abundance associated to differences in their use of interconnected habitats throughout the day, such as estuaries/ mangroves (Faunce & Serafy 2006) and seagrass meadows (Parrish 1989) in the "inside sea", may explain the predominant abundance reduction during night period in the study area.
Among the species analyzed, seven species were considered annual residents: Anchoa tricolor, Anchoviella lepidentostole, Bairdiella ronchus, Conodon nobilis, Larimus breviceps, Lycengraulis grossidens, Polydactylus virginicus and Pomadasys corvinaeformis, as they are abundant and frequent (AF) in both seasons. For Anchoa tricolor and Larimus breviceps the largest samples and individuals were captured at the end of the rainy season and early dry season.
Within Itamaracá ecosystem, A. tricolor is characterized as a marine dependent species, which means its uses estuarine waters for feeding or to accomplish a late phase of its reproductive cycle (Vasconcelos Filho & Oliveira 1999) , and Larimus breviceps was also regarded as resident by Fagundes et al. (2007) in the surf zone of Santos Bay, São Paulo. It is probable that Anchoa tricolor inhabit the surf zone and spawn in the estuary, also used for nursery and recruitment phases (El-Deir 2005) . Larimus breviceps might use this area as a nursery as well and when adult (late rainy season and early dry season) migrate to areas of greater depth known on the Island of Itamaracá as "outer sea".
The species Anchoviella lepidentostole and Bairdiella ronchus were found in the surf zone during almost the whole period of the study, with the later one being represented mainly by juveniles. Both are common in ichthyofaunal surveys for this ecosystem in other areas of the Brazilian coast (Godefroid et al. 2004 , OliveiraNeto et al. 2008 ). However A. lepidentostole was not recorded on the assessment of ichthyofauna conducted with the same fishing gear on Jaguaribe beach (Lira & Teixeira 2008) and in the Channel of Santa Cruz (Vasconcelos Filho & Oliveira 1999) , both located on Itamaracá Island. This might be due to the lower sampling effort evidenced in these studies in relation to the present one, since A. lepidentostole is commonly found in estuarine areas along the Brazilian coast (Paiva Filho et al. 1986 , Paiva Filho & Giannini 1990 , Chaves & Vendel 2008 , including Pernambuco (Paiva & Araújo 2010) . Concerning the use of estuaries, A. lepidentostole is a semi-anadromous fish and its arrival in the estuary is through shoals composed by older individuals, whereas the younger ones remain in the sea to feed and grow, entering the estuary later, when they reach sexual maturity (Camara et al. 2001) . B. ronchus has been regularly recorded to breed in this ecosystem (Chaves & Bouchereau 2004) . The surf zone is used as a feeding and growing ground ) by A. lepidentostole, as well as a nursery area by B. ronchus. This species is known to use different coastal habitats for completion of the reproductive cycle, such as mangroves, estuaries and adjacent coastal environments, as previously reported elsewhere (Chaves 1995 , Castro et al. 1999 ). Due to the predominance of juveniles throughout the whole year, it can be stated that Polydactylus virginicus uses the surf zone as a nursery and growing place as the species cited above. Adults occurred in a smaller number and had two peaks, one at the beginning and another one at the end of the dry season. These might be the periods when they migrate to marine demersal regions, where they complete their life cycle. The individuals that live in demersal areas of some parts of the Brazilian coast (Souza & Chaves 2007 , Moraes et al. 2009 ) have larger sizes than those found in this study.
Regarding the occurrence of life phases between seasons, a different pattern was observed in the resident species Lycengraulius grossidens and Pomadasys corvinaeformis in the study area. L. grossidens is a marine (Anacleto & Gomes 2006) and estuarine (Schifino et al. 2004 ) species, and is well distributed in the estuaries of Pernambuco (Paiva & Araújo 2010) , including that of Jaguaribe river -Itamaracá (El-Deir 2005) . In our study, only adult individuals were found in the rainy season and only juveniles in the dry season. In the estuary of Lagoa dos Patos (RS), eggs and larvae of this species are the most numerous and abundant ones among the collected species. They occur during the summer because water temperature, instead of salinity, presents a stronger influence on spawning (Anacleto & Gomes 2006) .
During the rainy season in the northeastern region, adult fish might use the surf zone to feed and then migrate to the estuary at the end of this season. The recruitment in the surf zone occurs during the dry season. The opposite was recorded for Pomadasys corvinaeformis. This species inhabits demersal, marine and estuarine http://www.biotaneotropica.org.br/v13n3/en/abstract?article+bn03813032013 http://www.biotaneotropica.org.br
Biota Neotrop., vol. 13, no. 3 areas (Cervigón 2003) , with records for the Jaguaribe river estuary (El-Deir 2005), Itamaracá. Although juveniles prevailed during the rainy season, January represented the peak for this life phase, and the predominance of adults occurred during the dry season. The results of this study corroborate with those of Costa et al. (1995) on the coast of Ceará, which associated the abundance of the species with rainfall. However, Chaves (1998) disagreed with Costa et al. (1995) because the abundance of the species in Guaratuba Bay (PR) depended more on the reduction of water temperature rather than the pluviometric indicators. It is noteworthy the divergences between the climates of the two areas, given that there are only two seasons in northeast and four in south Brazil, which make difficult a direct ecological comparison. In this study, five species showed seasonal residence: Cathorops spixii, Conodon nobilis, Lile piquitinga, Menticirrhus americanus and Nicholsina usta. Cathorops spixii and N. usta were considered resident of the rainy season. The first one is the most common catfish species on the Brazilian coast, preferably living in estuaries (Carvalho-Filho 1999) . In the Channel of Santa Cruz, Itamaracá, this species is known to spend its entire life cycle in such environments, but it can also be found in coastal marine habitats and fresh waters (Vasconcelos Filho & Oliveira 1999) . Its residence on the rainy season, corroborating with Lira &Teixeira (2008), was represented only by adult individuals in the surf zone, with a peak between May and July. According to Chalom et al. (2008) , C. spixii is opportunistic, eating most of the available food in the environment, and shrimp being one of the most representative items of its diet. Therefore, the large amount of specimens found in the rainy season in Jaguaribe beach seems to be related to the high abundance of penaeid shrimp, also found during this season in the surf zone, in accordance with personal observations made throughout this research. Differing from C. spixii, N. usta is characteristic of coral reefs (Randall 1990) , occurring in the surf zone exclusively in this season. Only juvenile individuals represented this species, with its peak in March and April. The species lives associated with marine phanerogam meadows (Arrivillaga & Baltz 1999 , Ordoñez-López & García-Hernández 2005 , Allen et al. 2006 , Prado & Heck Junior 2011 . Since there is no record of this species in the estuaries of Pernambuco (Paiva & Araújo 2010) , and the surf zone of Jaguaribe beach is rich in Halodule wrightii marine phanerogam (Kempf 1970) , the species possibly migrates from the reef areas to graze in the surf zone during its recruitment period.
Some species had higher frequency in a determinate season. These were the case of Lile piquitinga and Menticirrhus americanus. Lile piquitinga is a characteristic species of the Northeastern region (Figueiredo & Menezes 1978) . It occurred in the surf zone of Jaguaribe beach, even though it was not registered in this site by Lira & Teixeira (2008) . Considered as marine dependent on the Santa Cruz Channel estuary (Vasconcelos Filho & Oliveira 1999) , it is widely found in the estuaries of Pernambuco (Paiva & Araújo 2010 ). In the surf zone, it was represented by adults and showed a well-defined seasonal pattern of occurrence, being frequent in the dry season, with its peak in December. In the Jaguaribe River estuary, this species was found in the rainy season (El-Deir 2005) , suggesting that it is using the estuary in this season and the surf zone during the dry season, before migrating to deeper areas. Differently, M. americanus, represented only by juveniles, was little abundant, although frequent in the rainy season, and abundant and frequent during the dry season. The results of this study indicate the surf zone as a nursery area for this species, corroborating with Godefroid et al. (2001) , who noted the presence of larvae and juveniles in Pontal do Sul beach (PR). Adults do not usually occur in the surf zone, but are regularly caught in deeper water (Souza & Chaves 2007 ). The species depends on the estuary to complete its reproductive cycle (Vasconcelos Filho & Oliveira 1999) , and has been recorded in several estuaries of Pernambuco (Paiva & Araújo 2010) . M. americanus possibly alternates the type of ecosystem used as nursery, according to the season of the year: the surf zone (dry period) and estuary (rainy period).
The haemulid Conodon nobilis was represented in both seasons, mainly by juvenile individuals, with its peak in January (end of the dry season). Adults of this species are commonly caught incidentally in demersal areas during shrimp fishing (Vianna et al. 2004 , Souza & Chaves 2007 , considering that juvenile individuals might use the surf zone as nursery, and the month of January being the recruitment period. In the region of Itamaracá, this species was considered as a visitor to the Santa Cruz Channel (Vasconcelos Filho & Oliveira 1999) and as frequent in Jaguaribe beach (Lira & Teixeira 2008) , corroborating with the present study.
Although not being a resident species in either of the seasons, some species showed a defined pattern of occurrence, such as Chirocentrodon bleekerianus, Hyporhamphus roberti, Stellifer rastrifer and Trinectes paulistanus. Chirocentrodon bleekerianus presented a regular abundance in determinate months (July to October). It is a characteristic species of coastal areas (CarvalhoFilho 1999), but there are only two previous records for the coast of Pernambuco (Lira & Teixeira 2008 ). Adults might reach the surf zone in search for food, as they eat some fish and crustaceans (Corrêa et al. 2005) , preys commonly found in this ecosystem. The time of higher incidence of C. bleekerianus coincided with the peak of juvenile Engraulidae and post-larvae of penaeid shrimp (personal observation) in this season (July-October). Stellifer rastrifer also prey on penaeid shrimp (Camargo & Isaac 2004) , and has its peak of abundance coinciding with the time when the peak of such prey occurred (in August). This species occurs in coastal shallow waters (Carvalho-Filho 1999) , characteristic of estuarine areas (Araújo et al. 2004) , being registered in the Santa Cruz Channel (Vasconcelos Filho & Oliveira 1999) . It is occasionally found in Jaguaribe beach (Lira & Teixeira 2008 ). This species occurred from July to October, peaking in August, being represented by juvenile and adults. Hyporhamphus roberti was represented only by adults during the year of study, peaking in July. As this species occurs in estuarine areas (Carpenter 2002a) , having been recorded in the estuary of Jaguaribe River (El-Deir 2005) , it probably comes to shore to eat shrimps, which are abundant in the rainy season (personal note). Hiatt & Strasburg (1960) cited in Randall (1967) reported small fish and planktonic crustaceans as food items for fish of this genus. Trinectes paulistanus was little abundant in Jaguaribe beach, corroborating with Mendonça & Araújo (2002) that analyzed the temporal distribution of this species in Sepetiba Bay (RJ). It occurs in estuarine and marine environments (Figueiredo & Menezes 2000) , being present in the northeastern coast (Araújo et al. 2004) . Only the adults occupied the surf zone in both seasons (wet and dry). The occurrence of larvae and juveniles of this species is recorded in estuarine areas (Michele & Uieda 2007) , whereas adults inhabit different areas, including shores (Godefroid et al. 2004 ). The species possibly uses the surf zone environment as an intermediary one between the Jaguaribe River estuary and the "outer sea".
Coastal marine systems are among the most ecologically and social-economically vital ones for the planet, therefore subject to the cumulative effects of global change, including climate change, increased population, pollutant discharge and eutrophication (Harvey et al. 2006 , Rabalais et al. 2009 ). Thus, estuarine and coastal waters are potentially bound to biodiversity loss and community disruption, with unpredictable consequences on fish stocks and fishery sustainability, unless surf zones' role on coastal fishes' life cycle is better understood and incorporated in conservation practices and environmental management actions.
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Biota Neotrop., vol. 13, no. 3 The surf zone of Jaguaribe beach presents an ecological importance as it encompass a great diversity of fishes, including species considered rare for this ecosystem, as well as species which are resident annually or seasonally. The distribution patterns of species found in this study show that the ichthyofauna of the surf zone in Jaguaribe beach is rich, mainly dominated by small-sized individuals including juvenile phase of several species, with the presence of species most commonly found in neighboring environments, such as seagrass beds, estuaries and reefs. The role of surf zones as an integrated component of interconnected environments in coastal areas of Pernambuco, and their function in the life cycle of coastal fishes is probably a common ecological pattern for the beaches on tropical coastal.
